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Effects of Cd, Pb and Combined Contaminated Sediments on Hepatopancreatic SOD and MT in Bellamya
aeruginosa
MA Tao—wu, ZHU Cheng, ZHOU Ke, LIU Jia, PENG Jin-ying, PENG Qing—jing
(College of Biology and Environmental Science, Jishou University, Jishou 416000, China )
Abstract: The effects of exposure to individual and joint Cd and Pb contaminated sediments on the hepatopancreatic superoxide dismutase
(SOD) activities and metallothionein(MT) contents in Bellamya aeruginosa from lab cultures were investigated through a 28 d bioassay,
and the characteristics of combined effects of Cd and Pb on hepatopancreatic SOD and MT were analyzed. The results showed that hep—
atopancreatic SOD activities were significantly induced by individual Cd or Pb contaminated sediments, and went up with the increase of Cd
or Pb concentration, SOD activities under Pb stress with medium and high concentrations were clearly higher than that under Cd stress. Cd or
Pb stress with relatively low concentration had no effect on hepatopancreatic MT contents, Cd stress with medium or high concentration sig—
nificantly elevated MT contents, however, Pb stress with medium or high concentration significantly decreased MT contents. The hepatopan—
creatic SOD activities were also significantly induced by combined stress of Cd—Pb with low, medium, and high concentration, and went up
with the increase of Cd—Pb concentrations, but lower than that under corresponding individual Cd or Pb stress. The combined stress of Cd-Pb
with low concentration had no effect on MT contents, the combined stress of Cd—Pb with medium and high concentration caused significant
elevation of MT. Hepatopancreatic SOD was more sensitive to the combined stress of Cd—Pb than MT. Factorial analysis indicated that the
combined effect of Cd and Pb to SOD was characterized as antagonistic effect, and the combined effect of Cd and Pb with medium and high
concentration to MT was characterized as additive effect, the mechanisms of Cd—Pb interaction were deserved to be further studied.
Keywords: cadmium; lead; Bellamya aeruginosa; hepatopancreas; superoxide dismutase (SOD); metallothionein (MT); combined effect;
factorial analysis
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Table 1 Experimental concentration set—up of Cd/Pb in the sediments

BARHe ST R
fb3a g gy TH Ipgg THE
cd Pb cd Pb

pRGE SN CK 0 0  039+0.08 24.81+0.88
1% Cd V54 Cd(L) 5 0 549+0.12 25.51+0.75

H Cd V55 Cd(M) 25 0 24.06+0.85 25.45+0.49

= Cd V5 Cd(H) 100 0 98.40+1.78 25.17+0.69

1% Pb J53 Pb(L) 0 20 0.38+£0.09 45.38+1.34

1 Pb {54 Pb(M) 0 125 0.41x0.08 131.57+2.14

= Pb 754 Pb(H) 0 500 0.36+0.07 453.37+5.11

& Cd-Pb E&T5Y Mix(L) 5 20 5.40£0.11 47.84+1.65
i Cd-Pb BAT5Y: Mix(M) 25 125 24.40:+0.98 129.04+2.28
& Cd-Pb E475Y Mix(H) 100 500 96.59+1.38 453.04+5.83
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BWRPREEN, RAZSHREENEED S E;
R HFRENE SOD &M, BN E#AEFITHE
B AR ) T AR 5 T B3R S U B BT

BUFHBRIEAE i, 7 1:4(grmL) EEBITAAE 0.25 mol -
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Figure 1 SOD activities of hepatopancreas in Bellamya aeruginosa
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Figure 2 MT contents of hepatopancreas in Bellamya aeruginosa

exposed to individual Cd or Pb contaminated sediments
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Figure 3 SOD activities and MT contents of hepatopancreas in Bellamya aeruginosa exposed to

combined Cd and Pb contaminated sediments
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Table 2 Factorial analyses of combined effects of Cd—Pb on
hepatopancreatic SOD and MT in Bellamya aeruginosa

SOD MT
FfH P{f Partial Eta> F{H P{E  Partial Eta’

Cd(L)  4.004 0.053 0.095 - - -
Pb(L) 3919 0.055 0.093 - - -
Mix(L) 15597 <0.001" 0.291 - - -
Cd(M) 7.039 0.012° 0.172 40.818 <0.001" 0.593
Pb(M) 60.102 <0.001" 0.639 11.102  0.001°  0.284
Mix(M) 91.106 <0.001" 0.728 0.001  0.983 0.000
Cd(H) 32951 <0.001" 0492 452962 <0.001" 0.932
Pb(H) 187.300 <0.001" 0.846 62.564 <0.001"  0.655
Mix(H) 210.508 <0.001" 0.861 0.580  0.452 0.017

AbBHEH

T * FORZES B (PO05) ; Partial Eta® FORE R XAE R B TR

BB R TP AEVREE Cd-Pb BRG X SOD HIZE
HAFRARIAETUE R (B 4B) TEREERE T, %
PIZ % SOD AR 4L i Bk Mix (H)>Pb(H)>Cd(H),
B RO RN Rk Cd-Pb BRE % SOD HsEH.
YERRBUAFETAER (1 4C) o i TRWE Cd.Pb A
J Cd-Pb BRG B FEIIN MT BA M, HA R 2574
A3 (P=0.906), LA MM 23 Mo o Rk
Cd-Pb Br B X MT LA EAEH, B2
FRBE IR IAE A (B 4D FE)

o

(=2

(=]
T
]

ck CdEH)

B 4 Cd/Pb XHRFINRIRATERAE SOD #1 MT KX E {EF
Figure 4 Cd-Pb interaction effect on hepatopancreatic SOD and MT in Bellamya aeruginosa
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RIS, X P T RS BIR AR E™, 5
B INR IR AR Ak B R A RE B A 1R B 28 7B,
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